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(54) MAGNET PARTICLE. MAGNET POWDER AND BONDED MAGNET 

(57)Abstract: 

PURPOSE: To improve a coercive force by forming surfaces of magnet 
particles containing N in alloyed particles of Sm2(Fe. Co)17 series in 
specific smoothness. 

CONSTITUTION: This magnet particles contain a composition containing 5- 
15 atomic % of R (R is one or more types of rare earth elements and 
contains Sm as an indispensable element), 0.5-25 atomic % of N and the 
r sidu T (T is Fe or Fe and Co). The particles contain 30% or less of 
smoothn ss SS on each segment represented by the smoothness SS=(A1- 
12=( r max- y min) 1-1 2)/L x 100, where a flat surface is divided into twelve 
segments by 30 degrees with the center of gravity of an arbitrary section of 
th particles as a center to form the twelve segments, T' is a distance from 
th cent r of gravity to the surface of each segment, A is a difference of 
th maximum value r'max and the minimum value r min in each segment, 
and L is the longest diameter of the sectional shape of the particle. A resin 
bond d magnet using the magnet particles in which the surfaces are 
smoothed can obtain high magnetic properties. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

- 1. This docum nt has b en translated by comput r.So the translati n may n t reflect th riginal precisely. 
2. **** shows the word which can n t b translat d. 
3.1n th drawings, any words ar not translated. 



CLAIMS 

[Clainn(s)] 

[Claim 1] R (however, R is one or more sorts of elements chosen from rare earth elements) Sm is included as essential 

lament 0.5-25 atom % content of five to 15 atom % and N is done, and the remainder is T (however; T is Fe. or Fe and Co.). 
Th surface smoothness SS centers on the center of gravity of the arbitrary cross section of a magnet particle by 
c mposition. Divide a flat surface into 12 equally by a unit of 30 degrees, form 12 segments, and distance from the cent r 
of gravity in each segment to a front face is set to r. Maximum rmax within each segment Minimum value rmin When a 
diff renc is set to deltar and the diameter of the longest of the cross-section configuration of a particle is set to L, Th 
f Mowing formula Magnet particle characterized by the smoothness SS in each segment expressed with smoothness SS= 
(deltar1-12=(rmax-rmin)1-12) / LxlOO being all 30% or less. 

[Claim 2] The magnet particle of the claim 1 whose aforementioned smoothness SS is 15% or less. 

[Claim 3] The magnet particle characterized by smoothing of the front face being carried out by processing so that it may 
carry out, it may be the composition whose remainder is T (however. T is Fe, or Fe and Co.) 0.5-25 atom % content and 
CO rciv force iHc may be set [ N / five to 15 atom %, and ] to 10 or more kOes in R (however, R is one or more sorts of 

lements chosen from rare earth elements, and contains Sm as essential element.). 
[Claim 4] The magnet particle of the claim 3 whose aforementioned processing is ** ZURI between the magnet particles by 
machining. 

[Claim 5] Magnet powder with which the magnet particle of claims 1. 2. 3. or 4 is contained 70% or more. 

[Claim 6] The BONDIDDO magnet which solidified the magnet powder of a claim 5 with the nonmagnetic binder, and was 

f rmed. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translat d by c mputer. So the translation may n t r fleet the original pr cis ly. 
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DETAILED DESCRIPTION 



[D tailed Description of the Invention] 
[0001] 

Qndustrial Application] this invention relates to a BONDIDDO magnet at a magnet particle and a magnet powder row. 
[0002] 

[D scription of the Prior Art] As a highly efficient rare earth permanent magnet, although the Sm-Go system magnet and 
the Nd-Fe-B system magnet are known, development of a new rare earth permanent magnet is performed briskly in r cent 
years, for example, . Sm2 — Sm2 Fe17N2.3 which is the compound of Fe17 and N By neighboring composition 4piIs=15.4kG. 
Tc=470 degree C. and the basic physical properties of Hs=14T are acquired. It is (BH) max of 10.5MGOe(s) as a metal 
BONDIDDO magnet which uses Zn as a binder. When obtained, by moreover, introduction of N to Sm2 Fel7 intermetallic 
compound Curie temperature improves sharply. It is reported that thermal stability was improved (). [ PaperNo.S1.3 at the 
Sixth International Symposium on Magnetic Anisotropy andCoercivity ] in Rare Earth-Transition Metal Alloys, Pittsburgh, 
PA and October25, 1990. () [ Proceedings BookCarnegie Mellon University. Mellon Institute, Pittsburgh. ][ PA ] 15213 
USA. 

[0003] By this report, it is Sm2 Fe17N2.3. Although it is muO Hc=0.2T when it mixes with Zn powder and the cold press of 
the p wder is carried out. when the magnetic field press was carried out further, and it heat^reats at the temperatur near 
th m Iting point of Zn and carries out to a sintered magnet, i.e.. a metal BONDIDDO magnet. muO Hc=0.6T are obtained. 
[0004] The magnet particle used for the metal BONDIDDO magnet of the above-mentioned report has the particle size of 
th grade which serves as a single crystal particle mostly, and coercive force developmental mechanics is a new couri r 
SHON type. For this reason, magnetic properties tend to be influenced of the surface state of a particle. That is, sine 
th re is no pinning site of a magnetic domain wall into crystal grain and magnetic-domain-wall movement takes place easily 
with a new courier SHON type magnet although the aforementioned defect serves as a nucleus of reverse magnetic-domain 
gen rating and a magnetic domain wall occurs in a grain when defects, such as a minute salient, arise in a magnet particle 
front face by the mechanical shock at the time of trituration, oxidization of a particle, etc. and a magnetic field is impressed 
to th magnetization direction and an opposite side, coercive force is a low. By the above-mentioned report, in case it 
considers as a metal BONDIDDO magnet, a magnet particle is contacted to melting or the hot binder directly under th 
m Iting point, surface roughness is decreased to a magnet particle by this, generating of a magnetic domain wall is 
suppr ssed, and it is thought that high coercive force has been obtained. 

[0005] However, even if it was the case where a low melting point metal was chosen and used, when it is made an elevated 
t mp rature for densification, there is a problem that N will come out out of a system. Furthermore, a metal BONDIDDO 
magn t is inferior to a moldability compared with the resin BONDIDDO magnet which used the resin binder, and since 
sp cific gravity is large, an application field will be limited. 

[0006] Moreover, (BH) max of Sm2 Fel7 magnet (BH) max of the BONDIDDO magnet predicted from about 59 MGOe(s) 
which are theoretical values (BH) max of the metal BONDIDDO magnet shown in the above-mentioned report compared 
with being about 40 MGOe(s) It is low and especially coercive force is a low. 
[0007] 

[Pr blem(s) to be Solved by the Invention] this invention is made from such a situation and aims at raising the magnetic 
properties of the BONDIDDO magnet containing the magnet powder containing Sm, Fe, and N. especially coercive force. 
[0008] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (6). 
(1) R (however, R is one or more sorts of elements chosen from rare earth elements) Sm is included as essential element 
0.5-25 atom % content of five to 1 5 atom % and N is done, and the remainder is T (however. T is Fe, or Fe and Co,), The 
surface smoothness SS centers on the center of gravity of the arbitrary cross section of a magnet particle by composition. 
Divid a flat surface into 12 equally by a unit of 30 degrees, form 12 segments, and distance from the center of gravity in 
ach segment to a front face is set to r. Maximum rmax within each segment Minimum value rmin When a difference is set 
to dettar and the diameter of the longest of the cross-section configuration of a particle is set to L, The following formula 
Magn t particle characterized by the smoothness SS in each segment expressed with smoothness SS= (deltar1-12=(rmax- 
rmin)1-12) / LxlOO being all 30% or less. 

[0009] (2) The magnet particle of the above (1) whose aforementioned smoothness SS is 15% or less. 

[0010] (3) The magnet partici characteriz d by smoothing of th front fac b ing carried ut by processing so that it may 
carry out, it may be th compositi n whose remainder is T (how v r. T is Fe, r Fe and Co.) 0.5-25 atom % content and 
coercive force iHc may b s t [ N / five to 15 atom %. and ] t 10 or more kO s in R (how v r, R is one or more sorts of 

I m nts chosen from rar arth elem nts, and contains Sm as ssential I m nt). 
[001 1] (4) The magnet partici f th abov (3) wh se af r mention d processing is *♦ ZURI b tween the magnet particles 
by machining 

[0012] (5) Magnet p wder with which the magnet partici of th ab v (1), (2), (3), or (4) is contained 70% or mor . 
[0013] (6) The BONDIDDO magn t which s lidifi d th magn t powd r of the above (5) with th nonmagnetic binder, and 
was f rmed. 

[0014] In addition, smo thing on th front face of a partici is p rf rmed in part by the triturati n b twe n particles in a 
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trituration process. 
[0015] 

- [Function] In ord r that smoothing of th surface discontinuity, such as a salient, may b carried out by proc ssing of ** 
2URI etc. and surfac r ughness may d cr ase. th nucleus of rev rse magnetic-domain g n rating decreases, and as for 
the magnet particle f this invention, high c erciv fore is btain d. It is desirable t perform proc ssing of this smoothing 
until coercive fore is s t to 10 r more kOes. 

: [0016] The ab v -mention d magnet particle mak s th all y particle of Sm2 17 (F . Co) system contain nitrog n (N), 
Since this magn t particle contains N. its Curie temp ratur is high and excell nt in th rmal stability. Mor over, by 
containing N. high saturati n magn tization is obtained, anisotropy nergy also impr v s and high c erciv force is obtain d. 
It is thought that the improv m nt in magn tic properti s is becaus the distanc of F at ms and the distance of Fe atom 
and a rare-earth-metal atom are optimized when N carries out invaded type dissolution to the specific position of a crystal 
lattic . 

[0017] The BONDIDDO magnet of this invention distributes the magnet powder containing the magnet particle of this 
invention in nonmagnetic binders, such as a metal and a resin. In this invention, since high coercive force is obtained by 
smoothing the front face of a magnet particle, high coercive force is obtained like a metal BONDIDDO magnet especially in 
a r sin BONDIDDO magnet and a resin is moreover used as a binder, the BONDIDDO magnet of a configuration with a good 
and complicated moldability is obtained easily. 
[0018] 

[Elements of the Invention] Hereafter, the concrete composition of this invention is explained in detail. The BONDIDDO 
magn t of this invention joins and manufactures magnet powder with a nonmagnetic binder. The magnet powder used by 
this inv ntion consists of magnet particles to which smoothing of the front face was carried out. 
[0019] The <magnet particie> aforementioned magnet particle contains R, N, and T. 

[0020] R is one or more sorts of the rare earth elements of Sm independence or Sm, and others. As rare earth elements 
oth r than Sm, Y, La, Ce, Pr. Nd, Eu, Gd, Tb, Dy, Ho, Er, Tm. Yb, Lu, etc. are mentioned, for example. Since a crystal 
magnetic anisotropy will fall if there are too many rare earth elements other than Sm. as for rare earth elements other than 
Sm. it is desirable to carry out to 70% or less of R. the content of R — five to 15 atom % — it considers as seven to 14 
atom % preferably Coercive force iHc declines that the content of R is under the aforementioned range, and if the 
afor m ntioned range is exceeded, a residual magnetic flux density Br will fall. 

[0021] the content of N — 0.5 to 25 atom % — it considers as five to 20 atom % preferably It is good also as composition 
which changes to a part of N and contains C and/or Si in this invention. In this case, the content of N is more than 0.5 
atom %. and the sum total content of N, C, and Si is below 25 atom %. If elevation of Curie temperature and improvement in 
saturation magnetization are inadequate if the content of N becomes under the aforementioned range, and the sum total 
cont nt of N, C, and Si exceeds the aforementioned range, Br will fall. C and/or Si which change to a part of N and are 
contained show saturation magnetization, coercive force, and the improvement effect in Curie temperature. Although th re 
is especially no minimum of the sum total content of C and Si. if sum total content is more than 0,25 atom %, said effect will 
fully be demonstrated. 

[0022] In addition, although the Curie temperature of a magnet particle changes with amounts of substitution of Fe by Co, it 
is about 430-650 degrees 0. 

[0023] T is Fe, or Fe and Co. and, as for especially the content of Fe in T. it is desirable that it is more than 30 atom % 
mor than 20 atom %. If the content of Fe in T becomes under the aforementioned range, Br will fall. In addition, although 
ther is especially no upper limit of Fe content in T, when 80 atom % is exceeded, it is in the inclination for Br to fall. 
[0024] In the magnet particle, elements other than the above of Mn. nickel, Zn. etc. may contain. As for the content of 
thes elements, it is desirable to consider as 3 or less % of the weight. Moreover, although elements, such as B. O, P. and S. 
may contain, as for the content of these elements, it is desirable to consider as 2 or less % of the weight. 
[0025] In addition, a magnet particle mainly has the crystal structure of a Th2 Znl 7 type rhombohedral system. 
[0026] Subsequently, nitriding treatment is performed to an alloy particle and it considers as a magnet particle. This 
nitriding treatment heat-treats to an alloy particle in nitrogen-gas-atmosphere mind, and, thereby, nitrogen is absorbed by 
the alloy particle. As for especially the retention temperature in the case of nitriding treatment, it is desirable to consid r 
as about 450-650 degrees C 400-700 degrees C. Moreover, as for especially the temperature holding time, it is desirabi to 
consid r as about 2-100 hours for 0.5 to 200 hours. The amount of N in a magnet particle can be measured by the gas- 
analysis method. 

[0027] In addition, if a nitriding treatment process is presented without carrying out occlusion of the hydrogen to a hardener 
ingot, grinding, and exposing an alloy particle to the atmosphere further after a dehydrogenation. since generating of the 
oxide film on the front face of a particle can be suppressed, high reactivity is acquired in the case of nitriding treatment. 
[0028] Composition of a magnet particle can be suitably chosen so that it may become the range which composition of th 
magn t particle after enveloping layer formation mentioned above. 

[0029] As for a magnet particle, specifically, it is desirable to do 0.5-25 atom % content of five to 15 atom % and N for R 
(however, for R to be one or more sorts of elements chosen from rare earth elements, and to contain Sm as essential 
elem nt.). and for the remainder to use the thing of composition of T (however. T is Fe. or Fe and Co.). If the amount which 
high saturation magnetization was not obtained when the amount which applied the highest amount of the above-mention d 
rang of R and N incr as d mor than this here and the amount of T became I ss than th above-m ntion d rang , but 
appli d th minimum amount of th abov -mention d range of R and N increases mor than this and the amount of T 
incr as s more than the abov -m ntioned rang , T in a magn t particle will becom superfluous to a stoichiometric 
composition, and a high remanenc ratio will not b obtain d. M r ov r, if the cont nt of N is aforemention d within th 
limits, a high Curi temperature and high saturation magnetization will b obtained. In additi n, as m ntioned above, you may 
change a part f N to C and/or Si. In addition, as mention d ab v , you may chang a part of N to C and/ or Si, 
[0030] Aft r N-izing, th smoothing process on th front fac of a particle is p rform d. You may perform this smoothing 
proc ss b f r N-ized process. 

[0031] In this inv ntion, although especially a limit do s not hav a m thod of smoothing a magnet particle front face, a 
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physical surface tr atm nt method a^V mical surface treatment method can be^^sidered. 

[0032] It is d sirabi t us th proc ssing m th d for smoothing a partial front face as a physical surface tr atment 
- method by the ** ZURI operation b tw n th particles by the small proc ssing method, f r xample, a stamp mill, a 
RAIKAI mac hi n , etc., of norgy tc. 

[0033] Etching can be used as a chemical surface treatment method. As a chemical to b us d. although elut d als In 
alkali and an acid, in order to contr I a r action rate suitably, a weak acid is d sirable. For xampi . an ac tic acid tc. can 
' be used. 

[0034] Co rciv force iHc increases, s that surface sm thness go s up a magn t partici . It is d sirable to advanc 
_ smo thing until c reive force iHc is set t 10 or m re kO s. 
[0035] In this invention in addition, the smoothness SS of a magnet particle front face A flat surface is equally divided into 
12 by a unit of 30 degrees focusing on the center of gravity of the arbitrary cross section of a magnet particle. 12 segments 
ar form d, distance from the center of gravity in each segment to a front face is set to r, and it is the maximum rmax 
within ach segment. Minimum value rmin When a difference is set to deltar and the m^or axis of a cross-section 
configuration is set to L, The following formula It is expressed with smoothness SS=(deltar1-12=(rmax-rmin)1-12)/L, and if 
the ab ve-mentioned coercive force iHc is taken into consideration, that it is 30% or less will make this smoothness SS 15% 
or I ss desirable still more preferably. 

[0036] F r example, when the arbitrary cross section of a magnet particle is carrying out a right 6 square-shape 
configuration like drawing 1 (i.e., when it has the smoothness SS with which are satisfied of this invention), the smoothness 
SS of th magnet particle 1 of an about is considered below. In this consideration, it is assumed that the meuor axis L of th 
cross-section configuration of the magnet particle 1 is 200 micrometers. It is the above-mentioned maximum rmax about 
th position of this m^or axis L. If it carries out. it is this maximum rmax. 100 micrometers and the minimum value rmin It is 
s t to 85 micrometers. In addition, at this configuration, it is Maximum rmax. Minimum value rmin Since difference deltar 
becomes the maximum in this portion, this portion is considered. 

[0037] If these numeric values are substituted for the formula of the above-mentioned smoothness SS Smoothness SS= 
(deltar1-12=(rmax-rmin)1-12)/L Smoothness SS= (100-85)/200 = 15/200 = on the other hand, it is rmax at a variant 
configuration as shown in drawing 2 7.5%. 125 micrometers and rmin It may be called 60 micrometers. In this case, it 
bee m s smoothness SS= (125-60) / 200= 65 / 200= 32.5%. and becomes out of range [ this invention ]. 
[0038] The magnet particle which is the <manufacture method of resin BONDIDDO magnet^ above, and was made and 
manufactured is distributed and joined in a resin binder, and let it be a resin BONDIDDO magnet. 

[0039] What is necessary is just to perform manufacture of a resin BONDIDDO magnet according to the usual method. That 
is. after mixing the magnet particle and resin binder which were obtained as mentioned above first, it fabricates and heat- 
treats if needed. Moreover, a load **** process can also apply a resin binder by the sinking-in method after fabrication. 
[0040] There is especially no limit in the forming method, and this invention can be applied to both the compression 
BONDIDDO magnet which uses compression fabrication, and the injection BONDIDDO magnet using injection fabrication. 
[0041] What is necessary is for there to be especially no limit in the binder to be used, and just to use the various resins 
us d for a well-known resin BONDIDDO magnet. For example, in the case of an injection BONDIDDO magnet, you should 
just use various thermoplastics, such as polyamide resin, for various thermosetting resin, such as an epoxy resin for which 
vari us curing agents were used in the case of the compression BONDIDDO magnet, again. In addition, especially a limit will 
be in the state of the binder at the time of mixture. 

[0042] There is especially no limit in the mixed method of a magnet particle and a binder, and any. such as the method form 
mixer of a level rotary drum type mixer and erection, a vertical form double cone type mixer, a V shaped rotary mixer, a 
**5Me mix r, a spiral mixer, a ribbonmixer. and a shock rotation mixer, may be used. What is necessary is for there to b 
especially no limit in the conditions of compression fabrication or injection fabrication, and just to choose it as them from 
well-known conditions suitably. 

[0043] In addition, in addition to the above-mentioned magnet particle and the above-mentioned binder, to the resin 

BONDIDDO magnet, lubricant, the coupling agent, the plasticizer, the antioxidant, etc. may contain if needed. 

[0044] <Magnetic properties> Especially with the resin BONDIDDO magnet manufactured by the above-mentioned method, 

the CO reive force iHc of 12 or more kOes is obtained, and 10 or more kOe(s) of 8 or more kG(s) of saturation 

magn tization pils(es) of 1 1 or more kOs are obtained especially. 

[0045] S ince the same thing as what was used with the resin BONDIDDO magnet can be used for a ^metal BONDIDDO 
magnet> magnet particle, it omits detailed explanation here. 

[0046] The binder used by the <binder> this invention consists of 550 degrees C or less and a desirable metal which can 
combine a magnet particle below 500 degrees C. 

[0047] As such a metal, the metal simple substance, alloy, and intermetallic compound whose melting point is about 150- 
500 d gr es C are desirable, for example. Zn, Sn, Pb, Mg-Ba, Ba-Pb, Bi and In. Bi-Li, nickel-Ce, Ce-germanium. Ce-Zn. 
tc. ar mentioned. Zn or Sn is [ especially among these ] desirable. 

[0048] It is desirable to form the mixture section by which a magnet particle composition element and a binder composition 

lem nt are contained in the circumference of a magnet particle with the metal BONDIDDO magnet of this invention. Big 
CO reive force is obtained by existence of this mixture section. 

[0049] Although T and/or R especially Fe, and/or Sm usually contain at least as a magnet particle composition lem nt in 
the mixtur s ction, T r R can be made to contain in the mixture s cti n alternativ ly in this invention, so that it may 
mention lat r. 

[0050] As for a magn t particle c mposition lem nt and a binder compositi n I ment. xisting as an intermetallic 
compound is desirable, and it is desirabi that the intermetallic compound f T of a magnet particle and a binder 
compositi n I m nt is especially c ntained in th mixtur section. For xampI , it is destrabl that int rm tallic 
compounds, such as Zn7 F 3, Zn9 F 1. and Sm2 Zn17. contain in th mixture section wh n Zn is used as a binder, and it is 

sp cially Zn7 F 3. Zn9 Fel Containing is d sirabi . 
[0051] <Magnetic prop rties> Especially with th metal BONDIDDO magnet manufactur d by th above-m ntioned m thod, 
the coerciv force iHc of 15 or mor kO s is obtained, and 10 or more kO (s) of 7 or mor kG(s) of saturation 
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magn tization pils( s) of 10 r more are obtained especially. 
[0052] 

[Example] H reafter, th concret exampi of this invent! n is sh wn and this invention is further explain d t a detail. The 
resin BONDIDDO magnet was produced using th magnet particle of th comp sition sh wn in th f llowing tab! 1. 
[0053] <manufactur of magnet powder> — the hardener ingot was first produced by high-frequency induction heating by 
using Sm metal and Fe m tal as a raw mat rial the crystal grain of the rhombohedron typ structur f Th2 Zn1 7 typ 
- [ ing t / hard ner ] — having — the diam ter f av rage crystal grain — about 500 — micr 0 it was . In addition, join 8 
structure was checked with the X-ray diffracti n m thod. 

[0054] Next, s lution treatment was p rf rm d t the hardener ing t. S lution tr atment was performed at 1150 degr es C 
in Ar gas atmosphere for 16 hours. 

[0055] It is the end of an alloy powder it was obtained by carrying out disc-mill trituration of the hardener ingot to 20 
micr meters of mean particle diameters after solution treatment Sm8.9, Fe 74.8, and N 1 6.3 Nitriding treatment was 
perf rmed and it considered as magnet powder so that it might be formed. Nitriding treatment is N2. It carried out by heat- 
treating at 450 degrees C in gas atmosphere for 10 hours. The Curie temperature of each magnet powder was about 450- 
490 degrees C. 

[0056] N xt, the magnet particle formed as mentioned above was mixed with the epoxy system resin binder, compression 
fabrication and heat curing were performed, and the resin BONDIDDO magnet was produced. About these resin BONDIDDO 
magnets, measurement of coercive force iHc and saturation magnetization 4pils was performed. A result is shown in Table 
1. 

[0057] 
[Table 1] 

[0058] From the result shown in Table 1 to a book That is, with the resin BONDIDDO magnet using the magnet partici 
which smoothed the front face, high magnetic properties are obtained, and when the magnet particle to which especially the 
smoothness SS exceeds 30% is used, lOkOe and very high coercive force have been obtained. 

[0059] The powder of the binder of 1 5 micrometers of metal BONDIDDO magnet mean particle diameters and the mixtur 
of th above-mentioned magnet particle were produced with the RAIKAI machine made from cemented carbide. Content of 
th powder of the binder in mixture was made into 12.5 volume % at the binder using Zn (419 degrees C of melting points). 
Compression fabrication of the mixture was carried out and pressurization heat treatment of the obtained Plastic solid was 
carri d out with the hotpress. For 1 hour and a retention temperature, 450 degrees C and a pressurization pressure ar 
[ the press time in the case of a hotpress ] 2 3t/cm. It carried out. After the hotpress, it cooled and the metal BONDIDDO 
magnet was obtained. N ghost PISOMIRU and the jet mill ground this metal BONDIDDO magnet, and 3 micrometers of 
magnet particle mean particle diameters were obtained. 

[0060] When the magnetic properties of the metal BONDIDDO magnet obtained by making it this ** were investigated, th 
high magnetic properties beyond it were obtained like the above-mentioned resin BONDIDDO magnet. 
[0061] Thus, about the obtained magnet particle, they are number-ofHiimes of pestle lOOrpm, and mortar rotational 
frequency 25rpm with the RAIKAI machine made from superhard. It was processed. Thus, when the resin BONDIDDO 
magnet and the metal BONDEDDO magnet were produced like the above using the obtained magnet powder, high magn tic 
pr p rties were obtained like the above-mentioned example. 

[0062] Moreover, when a part of Fe of a magnet particle was replaced by Co in each above-mentioned example, the slight 
fall of iHc was accepted in elevation of Tc. and the improvement row of 4pils. 

[0063] In the above-mentioned example, although smoothing processing was performed apart from the trituration proc ss, 

y u may carry out simultaneously with a trituration process. 

[0064] 

[Effect of the Invention] In the magnet particle of this invention, high magnetic properties came to be obtained by 
smoothing of the front face as mentioned above. 
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2. **** shows th word which can not b translated 
3,In the drawings, any w rds ar not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the magnet particle by this invention. 
[Drawing 2] It is the cross section of the magnet particle besides this invention. 



[Translation done.] 



http://www4.ipdljpo.gojp/ cgi-bin/tran_web_cgi_ejje 



03/05/21 



* NOTICES * 



1/1 ^—iy 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This d cum nt has b n translated by computer. So th translation may not refl ct the riginal pr cisely. 

2. **** shows the w rd which can not b translat d. 
3.1n th drawings, any w rds are not translated. 



DRAWINGS 



[Drawing 1] 
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